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BACKGROUND. Hormonal effects have always played a significant role in gyneco-

logic cytology. In atrophic and postpartum smears, interpretation may be compli-

cated by large numbers of parabasal cells with high nuclear cytoplasmic ratios and

hyperchromatic nuclei that mimic precancerous lesions (squamous intraepithelial

lesions, SILs). The authors have observed atrophic and postpartumlike changes in

patients receiving depot–medroxyprogesterone acetate for prolonged periods.

These alterations may lead to diagnostic uncertainty or falsely suggest the presence

of SIL.

METHODS. To evaluate the effect of chronic hormone use, smears from 29 depot–

medroxyprogesterone acetate users (average age, 35.9 years) who had been am-

enorrheic for 5–72 months (average, 22.6 months) were identified. This group was

matched with 25 nonusers (average age, 31.9 years). Maturation values (MVs) were

calculated for both groups and cellular findings were evaluated.

RESULTS. The user group had a significantly lower MV (38.45 vs. 64.60, P , 0.001).

Among users, 6 of 29 smears (21%) were abnormal. One low grade SIL was

biopsy-confirmed, but two high grade SILs and three smears of ASCUS had a

negative Papanicolaou (Pap) smear and/or biopsy follow-up. Among nonusers, 4 of

25 smears (16%) were abnormal. Two patients with high grade SIL smears had

positive biopsy or Pap smear follow-up, one with an ASCUS smear had a negative

Pap smear follow-up, and one with a low grade SIL was lost to follow-up.

CONCLUSIONS. The immature cellular pattern seen in smears from long term depot–

medroxyprogesterone acetate users led to difficulty in determining the diagnosis in

some cases. ASCUS cases among users were associated with high nuclear cytoplasmic

ratios and hyperchromasia in parabasal metaplasialike cells. Biopsies in these cases

showed epithelial atrophy, which was often associated with acute inflammation. In

view of the fact that long term depot–medroxyprogesterone acetate administration

may induce changes that mimic high grade SIL in a population already at high risk for

SIL, there may be problematic cases in which diagnostic uncertainty is inevitable.
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The hormonal background of cervical smears has always been
recognized as an important factor in cytologic diagnosis. Dr. Pa-

panicolaou’s earliest studies of human cytology evaluated cellular
changes associated with pregnancy.1 The cellular background of at-
rophy in postmenopausal patients was identified as a potential cause
of false-positive smears as early as 1949.2 Subsequently, the estrogen
challenge test became a standard recommendation to resolve diag-
nostic uncertainty by restoring a clean background composed of
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well-preserved mature squamous cells.3,4 Against such
a background, relatively unresponsive neoplastic cells
will become apparent. Atrophic and postpartum
smears with numerous parabasal cells are composed
of cells with high nuclear cytoplasmic ratios. Nuclei
may vary in size and chromatin may be smudged,
giving the appearance of high grade SIL or in the case
of atrophic smears squamous cell carcinoma.

The use of depot–medroxyprogesterone acetate
(Depo Provera; Upjohn, Kalamazoo, MI) as a contra-
ceptive agent has been increasing in recent years.
Chronic exposure to progestins leads to an atrophylike
or postpartumlike pattern in cervical smears. We have
observed these changes in our high risk patient pop-
ulation, and we undertook this study to evaluate the
cellular changes associated with long term depot–me-
droxyprogesterone acetate administration and their
impact on cytologic diagnosis.

MATERIALS AND METHODS
To evaluate the effect of chronic use of depot–me-
droxyprogesterone acetate, 29 smears from long term
users were identified in the calendar year 1996 in the
following manner: requisition forms identifying pa-
tients as Depo Provera users were collected. Chronic-
ity of usage was established by reviewing LMPs and
further selecting only those patients who had been
amenorrheic for prolonged periods. Estimated dura-

tion of usage ranged from 5 to 72 months, with an
average of 22.6 months. The average age of the pa-
tients was 25.9 years. Twenty-five matched control
smears were obtained from the files by selecting the
nearest case following the index case from a patient of
similar age who was neither pregnant nor postpartum
and whose lack of hormone usage was explicitly indi-
cated on the requisition form. The average age of this
group was 31.9 years. The number of days from the
last menstrual period was available for 17 of the 25
control patients and ranged from 6 days to 33 days
(average, 20.18 days). To evaluate the hormonal milieu
of these smears, the maturation value (MV) of Meisels5

was used. This is calculated by classifying 100 cells and
assigning a value of 1 to superficial cells, 0.5 to inter-
mediate cells, and 0 to parabasal cells, then adding
these values together (Table 1). This method yielded a
single number to compare degrees of squamous mat-
uration. The degree of inflammation was evaluated in
each smear and given a grade of 11 to 41, with 11
indicating minimal inflammation and 41 severe. Re-
active changes in endocervical cells, as evidenced by
nuclear enlargement, were also noted. Finally, all ab-
normal cases from each group were identified and
information on follow-up, which ranged from 1 to 2
years, was obtained.

RESULTS
The results for users and nonusers are summarized in
Tables 2 and 3, respectively. The degree of inflamma-
tion was similar for both groups (1.69 in users vs. 1.56
in nonusers). Comparison of MV for users and nonus-
ers, however, showed a markedly lower average value
for users that was statistically significant (38.45 6
15.82 vs. 64.60 6 12.98; P , 0.001, Student’s t test). The
rate of abnormal smears in each group (16% in users
vs. 21% in nonusers) was not significantly different; 4

TABLE 1
Maturation Value

MV MI

95 01/10/90
50 05/90/5
5 90/10/0

MV: Parabasal 3 0 1 Intermediate 3 0.5 3 Superficial 3 1. MI: maturation index.

TABLE 2
Depot–Medroxyprogesterone Acetate Users

Total 29
Abnormal 6
MV 29.73
MV range 10–69
HSIL (2) Negative biopsy
LSIL (1) Biopsy-confirmed
ATSM (1) Negative biopsy
ASCUS (2) Negative Pap smear
REEC 15 of 24 (62.5%)
Inflammation 1.69

ASCUS: Atypical squamous cells of undetermined significance; ATSM: atypical squamous metaplasia;

LSIL: low grade squamous intraepithelial lesion; HSIL: High grade squamous intraepithelial lesion; MV:

maturation value; REEC: Reactive endocervical cells; Inflammation: inflammation graded 11 to 41.

TABLE 3
Depot–Medroxyprogesterone Acetate Nonusers

Total 25
Abnormal 4
MV 62.52
MV range 40–98
HSIL (2) Biopsy-confirmed

Biopsy negative but persistent abnormal Pap smear
LSIL (1) Lost to follow-up
ASCUS (1) Negative Pap smear
REEC 7/21 (33%)
Inflammation 1.56

ASCUS: Atypical squamous cells of undetermined significance; LSIL: low grade squamous intraepithe-

lial lesion; HSIL: High grade squamous intraepithelial lesion; MV: maturation value; REEC: Reactive

endocervical cells; Inflammation: inflammation graded 11 to 41.
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smears from among the nonusers and 6 from among
the users were atypical. Cytologic diagnoses and fol-
low-up data are listed in Tables 2 and 3.

The common user pattern was low maturation
associated with a variable background of inflamma-
tion. Parabasal cells were present singly and occasion-
ally in sheets (Fig. 1). These cells could be very difficult
to distinguish from usual squamous metaplasia. Their
high nuclear cytoplasmic ratio and tendency toward
hyperchromasia sometimes mimicked high grade SIL.
In some cases, enlarged nuclei with normochromasia
suggested a diagnosis of atypical squamous cells of
undetermined significance (ASCUS) favoring reactive
change (Fig. 2). The presence of abundant inflamma-

tion was sometimes associated with a diagnosis of
ASCUS not otherwise specified. In users with biopsy
material available, a thinned atrophic epithelium was
evident, with high nuclear cytoplasmic ratios and mild
variation in nuclear size (Fig. 3). Mitoses were not
present. This epithelium is similar to that seen in the
postpartum cervix (Fig. 4). In retrospect, the two un-
confirmed high grade SIL smears among users seemed
to be related to overcalls of a spectrum of nuclear and
cytoplasmic changes, which could have reflected
changes induced by depot–medroxyprogesterone ac-
etate (Fig. 5). Among nonusers, one high grade SIL
smear was biopsy-confirmed. Although a second high
grade SIL was not biopsy-confirmed, persistent abnor-

FIGURE 1. This patient age 27 years was

amenorrheic while receiving depot–medroxypro-

gesterone acetate for 11 months. The matura-

tion value was 12.5. Note the numerous para-

basal cells arranged singly and in loose

aggregates (Papanicolaou stain, original magni-

fication 3400).

FIGURE 2. This smear is from a patient age 46

years who was amenorrheic while receiving de-

pot–medroxyprogesterone acetate for 72

months. The maturation value was 10. Cells

seen here were interpreted as ASCUS favor re-

active change. Subsequent biopsy was negative

(Papanicolaou stain, original magnification

31000).
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mal Pap smears may have indicated a lesion un-
sampled by the negative biopsy. Although the num-
bers were small, the findings suggest that hormonal
changes may mimic high grade SIL. In 1996, 82% of all
high grade SIL cases with follow-up in our laboratory
were biopsy-confirmed. During this period, a total of
33 apparently false-positive high grade SIL cases were
identified. This included the two false-positives
among prolonged depot–medroxyprogesterone ace-
tate users in the current study. Of the remaining 31
cases, 6 were patients receiving hormones, usually
depot–medroxyprogesterone acetate administered for
an unknown duration. It appears that changes associ-
ated with depot–medroxyprogesterone acetate may

falsely suggest the presence of a high grade lesion.
Reactive endocervical cells characterized by distinctly
enlarged nuclei were seen in both groups (Fig. 6) but
were more common the user groups (62.5% vs. 33%),
although this was not statistically significant accord-
ing to the chi-square test.

DISCUSSION
Depot–medroxyprogesterone acetate is a synthetic
hormone that was developed in the late 1950s.6 Its
contraceptive action is mediated by inhibition of pi-
tuitary gonadotropin secretion, which prevents follic-
ular maturation and ovulation. Although very effective
as a contraceptive, there are side effects such as head-

FIGURE 3. This cervical biopsy from a patient

age 25 years who was amenorrheic while re-

ceiving depot–medroxyprogesterone acetate for

6 months shows an atrophic, postpartumlike

epithelium (hematoxylin and eosin, original mag-

nification 3400).

FIGURE 4. This cervical biopsy taken 2

months postpartum from a patient age 39 years

who did not receive depot–medroxyprogester-

one acetate shows atrophy and nuclear size

variations similar to those seen in Figure 3 (he-

matoxylin and eosin, original magnification

3400).

Cytologic Changes with Depot–Medroxyprogesterone Acetate/Valente et al. 331



ache, weight gain, and menstrual irregularity. With
prolonged use there may be a slightly increased risk of
breast carcinoma, but no increased risk of ovarian,
renal, or cervical carcinoma has been demonstrated.7

Long term usage reduces the risk of endometrial car-
cinoma.8

The most frequently reported side effect of depot–
medroxyprogesterone acetate is irregular bleeding.
However, amenorrhea develops in 55% of patients
after 1 year, 68% after 2 years, and 90% after 3 years.6

For this reason, the duration of amenorrhea was the
measure of chronicity of hormone usage in this study.

The effects of medroxyprogesterone acetate on
cervical smears was described in 1977 in the context of

that drug’s use in the treatment of patients with re-
current or metastatic endometrial adenocarcinoma.9

Among 100 treated patients, this study found a pro-
gressive shift to the left in the maturation index, with
parabasal cells predominating, and a decrease to less
than 5% in the karyopyknotic index. This latter index
is the ratio of superficial squamous cells to all mature
squamous cells in a count of 300 cells.10 The effect of
oral contraceptives on cervical smears in general has
been discussed infrequently in the literature. Degen-
erated endocervical cells with orangeophilic staining,
described as “pseudoparakeratosis,” have been asso-
ciated with pill usage.11 Enlargement of endocervical
cell nuclei has also been observed as an effect of

FIGURE 5. This smear from a patient age 27

years had a maturation value of 20.5. She had

been amenorrheic for 9 months. Atypical cells

similar to this one led to a diagnosis of “atypical

squamous metaplasia, cannot rule out a high

grade squamous intraepithelial lesion.” Subse-

quent biopsies were negative and showed only

immature squamous metaplasia (Papanicolaou

stain, original magnification 31000).

FIGURE 6. Endocervical cells show nuclear

enlargement in a patient age 23 years who was

amenorrheic for 53 months. A subsequent bi-

opsy showed microglandular hyperplasia (Papa-

nicolaou stain, original magnification 31000).
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progesterone.12 However, Valente et.al. observed
pseudoparakeratosis in only 20.6% of patients with
microglandular hyperplasia.13

Since the introduction of depot–medroxyprogest-
erone acetate as a contraceptive, little additional liter-
ature has appeared concerning its effects on cervical
smears. Fiorella et al. noted that smears from patients
receiving depot–medroxyprogesterone acetate tend to
develop a postpartum pattern.14 They noted an in-
creased incidence of abnormalities but a lower inci-
dence of lesional progression. Although our study’s
numbers were smaller, we also noted a larger number
of unconfirmed abnormalities in the user group. This
may have reflected difficulty in interpreting smears
with changes associated with depot–medroxyprogest-
erone acetate, because parabasal and immature meta-
plastic cells in these smears may be difficult to distin-
guish from true SILs. To complicate the matter, high
grade SIL does occur in depot–medroxyprogesterone
acetate users in this high risk population. Although
not observed in this small series of documented long
term users, we have encountered high grade SIL in a
background of atrophic epithelial changes associated
with depot–medroxyprogesterone acetate. In these
cases, abnormal cells have a metaplastic appearance
and may result in a diagnosis of “atypical squamous
metaplasia, cannot rule out high grade SIL.” We ob-
served recently that 13 of 45 patients with biopsy
follow-up of atypical squamous metaplasia had SIL, 11
of these high grade.15 Six of these 13 patients were
receiving depot–medroxyprogesterone acetate. More-
over, immature squamous metaplasia observed in us-
ers was occasionally difficult to distinguish from high

grade SIL. Of 41 patients with “atypical metaplasia
cannot rule out HSIL,” who had negative follow-up, 15
were receiving depot–medroxyprogesterone acetate or
oral contraceptives. In one case, the histologic find-
ings in the conization specimen were difficult to clas-
sify, but reactive changes were favored over precan-
cerous dysplasia (see Fig. 7). It would be interesting to
see whether the use of topical estrogen in the clinical
setting of prolonged depot–medroxyprogesterone ac-
etate use would help to resolve ambiguous cases. To
our knowledge, this has not been applied in clinical
practice.

Another noteworthy finding in our study was that
of increased numbers of reactive endocervical cells in
the user group. This change was nonspecific and
probably related to inflammation in many cases; how-
ever, in some cases this change may have been related
to depot–medroxyprogesterone acetate usage. Endo-
cervical cell nuclear enlargement has been associated
with microglandular hyperplasia, a benign lesion as-
sociated with other hormonal contraception and preg-
nancy.14 This finding can be expected with increased
frequency among depot–medroxyprogesterone ace-
tate users and is a potential cause of smears with
atypical glandular cells and negative follow-up.

In summary, chronic depot–medroxyprogester-
one acetate usage is associated with an atrophic post-
partumlike pattern with varying degrees of nuclear
atypia, as well as enlarged endocervical cells. These
cellular changes complicate cytologic diagnosis and
may result in greater diagnostic uncertainty in the
interpretation of both squamous and glandular cells.

FIGURE 7. This cervical conization from a

depot–medroxyprogesterone acetate user age

45 years with repeated abnormal Papanicolaou

smears show only an immature squamous

metaplasia (hematoxylin and eosin, original

magnification 3400).
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